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(54)Title: LOCK AND SWITCH USING PRESSURE-TYPE FINGERPRINT SENSOR 



(57) Abstract 

The pressure-type fingerprint sensor of a lock drtects the 
fingerprint pattern of a finger which presses the sensor. A checkup 
circuit generates a fingerprint code from the fingerprint pattern. The 
generated fingerprint code is checked up with fingerprint codes 
registered in a storage device beforehand and it is judged whether 
both the codes agree with each other or not If they do, a control 
unit releases an object to be unlocked from the locking mechanism. 
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^^ic-^i&f^^2 0 5 b tt. 0 6?;»-6 "NC* ft^^^tt^ 

¥^^2 14tt. ^Jx(^. yf^-, LED, ^:/^^/^^;U^-C^||fife$tL 
1=^^2 1 4 ii. BB^ge2.0 4X(i^^£?^J|IBiNJ^^2 0 6;i)-^ "NO" ft^ 

:y-t-v^^^,i^^^5(Ss^|g,T-)^ /^;t3. " (D^^^^jS 2 1 4 

^>^^X Q\t^ '^^^^2 0 4Sa=i-KI5^|FB2 0 3tC^i^$h.^^ 
iE=i- K^i2.^2 0 8 =^ - KIB^^ 2 0 3 tc^i^ ^ Hfc =^ - KtH^^ 2 0 9 

^jE3- K#iA^ 2 0 8(i. fiB^gc2 0 4fP^ ^NO" ft#^^^^^J|Sg 2 
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-feVf-^lOll, riy5^^:t-^r|j,f^gj2 0 5 a, 2 0 6 b. »«eS21 
4. &Vff^a!2 1 6irSS!$*^fcKp&lW^S8 2 1 5S^«;tT^^5, i^KW^S 
2 1 5li, W;tlf if-l'-^^Tfll^StlS, ^ig^PJSgl!2 1 5 il, Ti'^^uJ^-f 
W,f^U2 0 5 a ^SS»ffi»f^*ff^fe^|z, ^©B<oft^&ut = - KBi^KJ^^r 
^5^:xa.-^.|!,^*B2 0 5 ai^eSltSzS, ^r«WJ^Sl52 1 5 11, 

a2 1 6 o s'i'(cS6oTgfJE^I81(^|fK5F^^^.- K-fS. ^(O 

a, ^KfiJ^gi!2 1 5 11, gf^^raSrfh^l-St, "NO" ft#^»ffia52 14 
ic-^^Si: i: fctc, K«t#^^j(c:gf;t^raiSrSD©Lfc^^Ji "no" fS^t 
iS:T;?^aL3i-^rg,|^aS2 0 5 b l;;-^;t5. 

8152 0 5 b*5 KTXIi l-7Vi'?:Jig|gt-5, ^©±p(c:, KTXI4 h 7 >^ :a5« 
1x5. 

$e>(C,.-(r>'*^l OtCli, ri'f^^aL-^rK,f^g|S2 0 5 a. 2 0 5 blC^i^^ 
lxfcMIBI5®a2 1 li, CroBIEBIE@a!2 1 1 icg^S ttfcM^isgtHiAaJ 2 
1 2 ^:^r«;tT^^5, MEBIE»SB2 1 1 (4, T ^ i-^r Kf^aj 2 0 5 a . 2 0 

9smmmtii:hn2 i 214, e'ixif^gi!,-5>bOTjt,T^icrt:i:TBBHiEgisi52 1 1© 
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J: S ffi fit ® ^ D 5 © ^ fO e> i-f 5 r i *s -e # 5 , 
la6(a)IC^i^^T, Ii4 5lci4, 9 f- 4 6 . r (O 7 f-;jf /I. h 4 6 Sr 



wo 99/340)80 \ 
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— 4 9^E,i,^^n.*, ^.^*..K4 6..W4 5rt^5,o 
K*-.5 0tt, --^*-K4 6t^«|,.||4 5rt^5,oait,«^,,,;^,, 
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TLOCKj <^&eS-C^^ff;^rRltC[Hl$ix6^ (117 (b)#M). ^^>Ky^5 3 

fcSis 4coiHi^^^^j-r'5o 

^LT, ^^^^ K/Un :y :;^^5;e^^:^^oTV^^:|^M^Cib^^T. ii 5 4 ^^^y 3 

^>^^y U/^ KDOfc->2 2;i5|i5 4(DlHlfe<O^0J^^|^-t'5c Z<Dtiib. m 

3 tc J: a , i^5t5(^ J: ^ (CHS 4 co;t^-e(t/N> hvwn 
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*«.^<^T-, a»«<Oa:>-:.>s,.4^K^^5>i^,^.^,_^^,^ ^^^^ ±5$Ufc^ 
»54^^^'^.;,->H>;^^-s,^5 2® roFFj O&a^.fe TsTARTj O 
'tis, iiffl^JSTIl, ^-V^^y^t-o^^Tlft?^Lfcd5, gft^i- 

°-yf^<-5 6i:m5 5<Df\.m^t<?Liiii-, 815514. o ^ 5 g is^^^ 
1^ ft T JR OttB L fcl^ IC ;^ d^- ^ IC ffig-r 5 a > S 7 * - ^ 0 ft,t 
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fci£b$e i: [iD^fiS <t ^ D ^> ^ f -5 o 

2 tm^ii2 3 tiom^tmm^ti. ms aamm^h.^, z<Dtn^. 
^'^%mz^\.^(Dx. 'm'^^^\zmt-xi^ztt^^\.-^m^(Dm,s 5. 5 stciiffi 
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Jtisctt. mBL^^-^mm^'tmti:<o^t^ztt^x^^j:\^\ t^^ox. fife 

^^(^gft:Col^Tiiffl t fct>£?:^-e^^o HI 1 (a)icii, 0:6*^^^ 

^^^h<Dm^. m^<D^^. :^>T'r>^m^. rope 7^§sttT?T9 j: 9 



wo 99/34080 
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EP*>, 0 1 1 (b)iC,T^-rj;5(c. -fe^'1)-gl5AA5i|6 T^I-ffilcSttlbiXTJot), BB 

9 ^ V r y u y ^ KDO 1^ V 2 2 l±, W 6 7 ^ffilgl^icd^, eft: 6 6 iz^tf ^ 
ixfc«^7L2 3 t«^L. W6 7(DHK»f^^a.;,i.t-5, "Jtl^^fL. -fevt*- 

7<0|IK!i,f^(C*f^5n5,^Sr/l¥^+5, SEoT^ !feo ^ 6 8 T^iJflOC 

- t t T 6 6 icgt (t e> nfc 0*-e:^^3L^^- h-r ^ X (ca® $ 
*LT, HI 2tc:*i-J:5lc. ^Wgft: 6 6 iSiiflEliii^^ L v 

(Sffi^J 7) 
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(mil (b tm^<om^izi:r>x. wi kdu y ^ /u y m-^M 

3iffiB^7tc:i:6 ^-r >n >y;&- 7 0^o^^^C3l^(D|i^^U/J:^^^o-e. fife 

^wmmom.^m\mm\zmmLtzmx^^. ^^^3\mmizit. ^m^t<Dm 
'^tLmymA^^^m.^^u^-r^m^i\sLmmi>*^p^m^tix\.^^. -^lt. z<d 

1^1 4ti. iS^^8{Cj;6^^^?liigt?^6ATM74^^-ri^-e^>6o 1^ 
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14IC,T^^J;5(C, ATM7 4 0rtSi!|c(±. m^VH^m 7 5 Am!^ ^ tlX is ^ 
ATM7 4«iEBIc:«. S^-RS* 7 5 L TT ^ ^ fcft coH 7 6 i^R 

^-ti^Vi^, Src. »flESf-^t^/£i,, *i«fctt<l!lA*sftgtS®#,c/i 01- 
st-- tis -eg: ;i:^^t^^5flJ,4rtfc5^ 

<0«^«CD|| 7 6a 1 1 Brtg-C*>5, 

(iSffl^iJ 9 > . 

Sfcs •tr>■t^Sl on. SI Tlcfl^i-i^lC, »ffiSlt7 9(c®ffl^^T^^T 
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affinal o«, mucmLt.±y^mioi^, %mxi.m<n^\^^ 

(b)#f!g)(cj:5-fe>*si o(^r^^1^«|JA«;^llS^)i5Slte>^^T*i(J. 5l#aL 

^ 5 » -g- i 1^ fil O 3a * 4- » 4) 4x 5 . 
<iiffl«l l > 
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..J:e2 4^raii«..^«ei.,5. ^^^^ 

<Sffl#lJ 12) * 

(iSffiey 13) 

^88..BS^^6«;*t/..x*.o. ::^miBe.8 8<o»^/isW.«>,c.a 

14) 
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■^fz. i^>'i-l^l Ot^BS-^lHlgSBtCJbMt^EEPROMl 4 (Hl^^Jiri^, 
XOBB,'^*a,S;5*.^^^r«^f^tcff^:?ixfcJ#'a't-(7:>^s RB-^IHSg B 6 "YES" ft 

yttfE 9 1 ^^-rd-Cfeao in 2 6 tc^-fi 9 tc, it9 .1 ^ — n 5/i?^<D 

n ^/n ^ill^tcir 1 0 ^HT COJ; 9 IC, -feyi^i^ 1 

0/iiS/hM-Cfo6fcJ^). ^9 1 tCitftH-6wi:;5ST-t6o Z(Ditit. mf^^B^<0 
^:d^m9 1 $:^^-Ct6o ti^oT, ^9 1 ix^^ $ 4x6 r zll^g^ih ^ tbS 

mmm 1 6> 

7t-^-t-J:3tc. ^^'^>=i-^9 2<D/<^v=3 0O^£^^4g^9 3 11. ify:^<DXotL 

■^>^^tm^m^9 zmzmxy^^'tztti^vsit^fx.x^^^. -tux, 119 4ii. 
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K.I = ®9 5aSr|HlLTI8f,|cJ:5n5,^-*.« 

^U^o^9 6^J^.r^^^„,„„^^^3^^^,^^^^^^_^ 

9 5 a «@eSr«S.Jf ^ ^ ^ ^ ^ ^ ^ . . 

se^coesfixo^agsatt^iiT-fes. 

^ "-^ sr sc W 5r la X- 6 „ 0 2 8 
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^iCiB. ±x&Lfcig^^!i 7-14 \Zr>\i^X. 1 6 jo it 5 ir :x -^^ ^ I 0 <D 
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- K-C$>oTt^< . PCM/CI AO*- ^:SrW-r-5^^-y 

^^tveJ:9^C;^J:o-CV^Tt^V^ ZO^^tctt. KK<^ E E P ROM 1 4 
i?^^ j^X^,^/^^^) ^ ^ fc/^o tv^T 

m^iZlt. y-^^mm^ZiSif^EEPROMl ARX^HDD l5nfj:<Xi>^ 
2 4 ^^T^-^^^fiSjS 2 5 OlilM^:^ V->^^m^ 2 5 ;d^^->^i^ft^ 2 4 
Off^v- h 1 0 2 (^a2(a)#BS);65^g,s^cS^iiLfc«^i:/^oTV^Tt.^V^;i^ 

V- h i 0 2 (Dmm^m 0 ^mm(D:tj hrix\^^x t ^\,\ z^^^<- 
i^^v-h 1 o2coiiEici+tTiHiit)^tg/^^4^ot)(o-efcort> 
EEtn^-hi 0 2<Dmmti3i\^Wifiz^m^ti^<D^mizr^^x^^^ k 

"t-5::i:(cj:oTJE;/:v'-> i o 2 ^mo ^ ^ -^<d h<Dxh^x h 



wo 99/34080 
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(r)mm/mmn^E\zi^'rhm^/Ms&^ni zt7!>^'^^xhh(m3 1,1^3 2 
mii^jBmi(D^mmm\-x. ±>-^mi o\zjt:tx. ^i^-^mi o a^m 

-^^1 0 2L ^^mM<D^—{zm^\^timxh^o mzz\zi^i^x. ini^s oo 

<Dh*ra^y^n. ar-3 0 1 (^:/ h tx-^y {znm)t^b^t it>th^m^^=' - h*\Z 
J:oT^S?l^$n^o ^UT, =3r-3 0 1(Ct^, H 2 9 tc^ L fc :<? — KK <?:>1llJ^ (ir 
>1^^At0^il^) i:, m.^\BimBf}^bmtl^titz "YES" ft^^^^l^^^- KtC 

^^bmm^ti. Mmms 0 oiz^nbMz^mmzx-ox^m^ix. ski^ok 

fit. S®iB:3 0 0(C^t, [12 9tC^Lfc-tr>i^^l 0 a(D^fife;65iim$ 

\ZXr>X u y i^iii:^lE\zmW^k\.^Z t^VS±X^ Htl. VT u y (D 
m^^~ V^^\-t^ ^W^'^(D;^-t} — i3^hmbf)AZ^f\.X\^^^(DX. ^-3 0 1 
\Z^V.xmt^^S:^m^mir<D^X. ±iE Lfc'(^5t€(0^ig-^(:FiE/<? KT a y ^ MW) 
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<iS^^l 8) 

3 4(a)ll, ^>^i&l0.i,mm^tltz\-'Tt:^tmvhi, I2i3 4(a)lc* 
iiffl<«2(ll6#H9.)<Ofl|^t,5(S^«X-foSOTI!lig5:=tR&i-5, /^fc, 03 4 

<Sffl0)J 1 9 ) 

&mmi 9 It, 13 3 5,;.^^ J. 5 ®2 9lc.i^Ufcir>l^ei OaSry-i. 

fit, 6 6 (OH 6 7 tcRit e.Hfc«l8ird5;eiv-etiS/j: 5))¥e«^T-««| 

(iSfflCJ 2 0 > 

mmm 2 0 la 1 iz^ t^ir ^i^e 1 0 **^.u^jRss«os?e«g8o#sis 

g«A»3P«KT(rJgfflLfc<«T-fc6. a3 6(a)li, gpgro A t) P « KT 3 0 
3«^«.J<O«^S:^-r0^fc5, l213 6(a)(Z*5..T. KT 3 0 4 iSffl*, 

itL. Kr 3 0 4 K;45ffigi$*vfc*- K3 0 6 imtii 

*_Ky-<sr|-±^XK*I&e>nfcmiK = -Kli. SB^SKBroE E prom 



V. 
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L^c^^tcti. KT3 0 4;5^g®l6()tcSS^$n'6«b<tt)(C. E E P R OM 1 4 
^0J;&- K3 0 6 ^>^n h 3 0 5 tcH L >'-!^^ A <S:}f $ JtJtf^ 

rtr^Pti^o (13 6 (b)tc^t- J: K^-r ^ 3 0 7tt. m^l-£. mile 

omWi:=^~Vit. ='-K^>i^3 0 8tCj;oT:^-K3 0 6lcl51^$ii5, g^J: 

^mLtzm^xv . mi^^n. ^^-^'^^ ^^tc:^;- k^^^ 3 o 7^^v^Ti 

- K3 0 6 t±>-*)-§^ 1 0 <t $^ffiv^T KT^r^^-f-^, 

liffi^ 2 0 tc J:e <h . ^^V^^T^O:*— K3 0 6 t±>'i^^A t ^ffil^T KT 3 
3 0 6(D^^^^|1(CJ:-)T Kr 3 0 4;65^^$H'5^tli/^V>, ^it. 

'^tz. la 3 7 tc^-f-J: 9 JC, m?eii£^co^SfISM(n KT3 0 4 0^r>-^^^l 0^65 



I 
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^i' 3 1 4(caS:L> e^iiSfepgtSro Kr3 0 4ro-fe>'i#-giSASr}¥-^t, Kr 
(Sffl^J 2 1) 

•fei'f-ffil 0X141 0 ais, »ffc/j:SgUga = - h-SrSaiCSS-ct5« 

»fip$i^T^^^^v^„ -rofcfe, DSP1214. §#^5^^ ^TtJiiK^— K^E E 
P ROM 1 4 lc:afiiL'i^^iS>ei:/j:oT^^5. 
®®}i«J: = -K«:#EEPROMl 4IC«ti|ft1-5|ca&oT(4, 0 3 7 IC* L 

e 3 0 9 <^ t vi^as Ad^JiTif $ ^ 1 1:: J: o Tifig $ tjgfe = - Kis^ V 
0WEEPROM14lce^Sjx5. fffc/^ SfiilgiK = - K^s E E P R O 

K*s^[fflron- Ksa^as 0 9 J: oT«;^5S 
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EPROMl 4(C^^t/:^V^^^■i:/£oTV^6. -et-C. ^^m^^i- K(^)^i^ 
ii^ K^^^g 3 0 9 a ^Ci;oT^T^Pi^^. ^- K^i^i^g 3 0 9 a it. m 

^(^=3- K^^^g3 0 9 <!:{Jt^|^^-C$>-5o Z <7) =^ - h' mmmm 3 0 9 ati, 

K^l^i^ga 0 9 a <D±>'^^At>^n^ft^ 3- K^^^ms 0 9a 
itft^P (i^^-fr-f ) h askings B ^ ^jf^ (H^iirT) -^fp] Tfg 

S^Sl^-t-^. r<^^#, ^- K15^^g3 0 9 a ti, 

OU \ A\zmm.^H^, f^ii^ iffc?^i^^ltlS:=i- K:5SEE PROMl 4IC^^ 
ri:;i5-et6o Z<Ditib. ^ - K^i^igg 3 0 9 a ^ffeA;65 i da tci^ffi"C# 
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0 tmmmm^^Lxmm^iix\.-^^ ^^mms 1 6(^-t>i?-^i o 
om^it. mmm2 tm^mmxh^. M^^^<D^^^tK m^oy^^mm 

^t. CPU3 12^^ ROM3 1 3tC|a^$tlfc^n^7i.^^ft-r5r ^tc 

^'oxuT<Dmm^no. 

mh. CPUS 1 2it. A;^=3r-8^.3 1 1 h Xti ^ fhitmU^^^Z^^^X . 

^m<. ^i^r. •^>•^^Ar^^mmm^^<Dmxt^^tl^ cpu3i2(i. 

^^-t-$•fer>1^^l 0-^^itli-^„ ^^irviMEEl 0tcJi^S:=i" KTS'-^T^^ns 

MS 1 6(Da ^^;dMt.'Stl,;t^^iC, H 7 > P> 3 1 6 O n ^ 

^P3 1 6(Dn:y^^^[^t-aci: t>Tt-5o 
(mmM2 3> 

2 3!C<t5APP3 2 3 C0(^ x A^fiKH-C^? ^5. ^4 1 {C^foV^T. CPU 3 
1 7(i, ROMS 1 SiZtd.m^Mzy'a J.^RAM3 1 8(Cn - KLT^fr 



wo 99/34080 ^ 
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•r^o Kx^x^ 3 2 OiZit. Am-^m^(D:^MT-^7'-y/US 2 0 a, 

2 2^5#5^|iE^i:(^:^^^^^„,^^„^^^^^^(^_ ^^^g 10 1), 

^feJc, CPUS 17^5. 1 0 1 (CTtf^bH^t^ET^-^S^ir^^x- 

^^-y/uS 2 0 ^^(T^^M'T^^ t^m^LUy^y':rs 10 2). ^^-T-S t> 
(^;65^67i^^;i^^4^j^1-6(x^^;.rS 1 0 3). -(D<t#, 

^-^(S 10 3; YES)tC(t. ^mt^:^y^y-/S 1 0 4 tCii;^^, ^9-C/^V^^-^ 
(S 1 0 3 ; NO)tC(t, ^mt^:^y'^y^S 1 1 2 --iitf , 

^mt^:^^y^S 1 0 4-^ii^fe'^^^Cti. CPUS l 7;6^^tf3 1 7 a;5^e> 
^^^JSr^#L. ^^^J;i5^H^9^;i^e>^|iri 7^^-C(D^r^(^{C^^-ra;5^^ 

t^^n'^r^. z(Dt^. mr^p^iz^'^-r^m-^is 104; ye s)tctt. 

255;^7-'>rs 1 1 3--iii^, 'toVfJ^i.^^^iS 104; NO){c{i. ^3S:dSx-^ 
!y:7'S 1 0 

itiimt^:^y^^yys 1 0 5-Ii^fc'^^^z^i. cpus 1 7r-Am^m^\zMi^ 

Ti#<Di D3-K^A^^M3 2 l;e»^e>A;^-r-5::i:^<St. -iitcJioT I 

CPU317tt. ^v^-^'T'S 1 0 5lcT^#L/i I D=i- Ki: I D=r- 
K^-y/U3 2 0 bl^co I D^" Ki:^P,'a't(X7^<y:7's 10 5). -^^f-S t 
<^;i5jr>5^^^d.^^j^f 5(;^^5/^S 1 0 6). -cDirt. -a-ife-r 5 

^-^(S 10 6: YES)tC(l. ^31;5^X7-:yrS 1 0 4 {Cii^if . ^ "C/jT 
(S 1 0 6 : NOtcii. i^S;dvX7^>>rs 1 1 2--.iitp, 
A!iS;55^^.^:7^S 1 0 8-ii^fc'm^tC^t. CPU3 1 7;65ffi^ff3 17 at^P, 

ji^^ffj^-r^o ziDt^. mmp^\z^^ir^m^(s i o s ; ye s)tcf^. ^las 

t^^^y^yys 1 1 3-ii;^. ^9X'/^^^^^(S l O 8 : NO)(Cft. i^mt^^T 
*-^^S 1 0 
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iaa^^^x y s 1 0 9 -itA.fc-«^,ctt, c Pu 3 1 7 i^xm^m^izM l 

CPU3 17I1, ^^f^S lOSICTI&^LfcfgW^-KirJgitt^- 
K^-y/US 2 0 crtO}tti=- K.t^sg^^(^^,^^s 1 1 0). 

(Sill; NO)ICtt. «iais><; 7^5,^3 1 1 2^mtt. 
HLMi'^XT-y^Sll 2-i8A.fc«^(C(i, KS^si^X^-^, ID = -K 

*,^fea2i5s 1 1 3-ii/.fc-»^(ci±, mmmmciz "yes- ft^as^^ 

APi|3 2 3©n .y^^isyjfl^^t^jT^S^ 

3 2 30 0.;,^,.^,^^^^, mhum^ayxmt^ff^^hi,^ stu^ia^T*, 

i^tf> teOSe3gg^tgKg«x«#^APli3 2 3.0fl3Tf^.,^^^^^^-^ 
— ^*^5^a-f5®-g-lcSKg'^<DAlliS|f plSix^^ 
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■^^SWIi. BB^BSSB^.?, "YES- «^*§(t5;ofc»^,cSA*n, 
Bili, **3gli2 tllS|c*-KK(=i>f-n-7)rtlCJ|ilS$nyt«figi/io 

f yg^l 0 b (■fev-!^gBAro;^.@^)ilJKltf,^LT^^5. 

YES" <t#dstb^$ns, -YES-ft^li. ^i)lM<D^^.-^fymm^^~y^ 
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i:±. "YES'' ft^^^ttSt^ i:. =^:^ ><Oi- z).^- ^ {n% - M^m^^zn^) 

mmm2 A\z^^t. '^^<Dmzii^^ {f^y-^B^^^ ^y^t^wtnh^xi^ 

<^^hz hx^^^i^^t^Wit-^^m^t-t^, 



wo 99/34080 
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li^^J 2 5 it. !14 3 tC^ tfc;^^ ^ 1 0 b ^ y ^— h=ivhn — ^3 24 

-h=z:/hn-^32 4 0ir V1^S5A/5>^f 7^->$r3^ftA|5 2 4 -5 L E 

D 3 2 5;i>-e) "YES" ft#;i^ iii;^ $ ix^. -(0 "YES" fi^ti. v'-^^y^S'- 

^'iS' — 3 2 6;er5±Ti&-r6o :i CO i: ^ . Y — 3 2 6 t> TiB!!* -CT;^^ o 
TV^^lf'i^tCtl. ±;^-^^iij-f 5(ll<). -jLd^fU. ^/ ^- 3 2 6 ;65^ t) 

^yt. J&i&;^-r -y^S Wtt, v^iry^-3 2 6;^5^i(ItTV^-5Bg^C "YES" 

60 ZOitib. y ^™ ^ 3 2 4(DiSli^{CJ:oT'>-^ -y ^ — 3 2 6 

114 6 tC^i-J; ^ tc, .^.'^lHl2&Bd^ibffi;^^ttfci "YES" ft 
-^tix 0J^{Bl^CiCA:^$ix. yy^yifVi^J^ V^Ot^ Kr 3 2 7(7>^M3 2 
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